Hints on Design and Equipment.                   269

but owing to their height arc difficult to repair. Moreover, the
stopping of one engine puts two air cylinders out of use. There
is at present a tendency to revert to the old long cross-head type
of single engines, as being simpler and less wasteful when idle. A
high and low pressure pair, with a spare high pressure duplicate is
a convenient arrangement for single furnaces. For a pair of fur-
naces one spare is sufficient. However, single engines with
tandem air and steam cylinders are never smooth running, since
there is no compensation for the throw of thev cranks at each revo-
lution. Smooth running may be promoted by the use of the
quarter-crank principle, by which two cranks operating on the
same shaft are set 90 degrees apart. This method may be applied
to all types of engine, except the long cross-head. Horizontal or
vertical-horizontal engines obviate excessive heights and conse-
quent vibration, but they require considerable floor space.

Engines are now usually designed to run compound on 125 to
150 pounds initial steam pressure. They are governed to show
reasonable economy at all blast pressures between 12 and 20
pounds per square inch, but to show maximum efficiency at 15 to 16
pounds. The usual minimum requirement for an air cylinder for
blowing a coke furnace is 20,000 cubic feet air per minute, which
Is equivalent to abotit 53 revolutions with an air cylinder 84 inches
in diameter and Co-inch stroke. With most air valve gearing 53
revolutions is above the limit of speed for effective action. In
consequence *air cylinders less than 84 inches in diameter have
become practically obsolete, and some makers advocate 96-inch
cylinders with slower action.

As steam pressures at a furnace plant are dependent largely
upon the condition of the furnace action, and consequently upon
the supply of gas, it naturally follows that they frequently fall
below 125 pounds. Many engines are therefore designed to run
on steam pressure as low as 100 pounds. In order that the mean
effective pressure in the low pressure steam cylinder, run with
a good vacuum, may always overcome the resistance offered by
-the back pressure of the blast, even when the steam pressure is.as
low as 100 pounds, the ratio of the two steam cylinders should be
small, as, for example: I : 3.6 or i : 3.3.' For a low pressure
cylinder, 84 inches diameter, this corresponds to high pressure